Author’s Accepted Manuscript

International Journal of

ially-degraded adhesi hors und ial '
Erp:(e:l:;tlai}rlltyegra ed adhesive anchors under materia AthS!On &
Adhesives

R. Tipireddy, S. Kumar

www.elsevier.convlocate/fjadhadh

PIIL: S0143-7496(17)30028-3
DOI: http://dx.doi.org/10.1016/j.1jadhadh.2017.02.010
Reference: JAAD1969

To appear in: International Journal of Adhesion and Adhesives

Cite this article as: R. Tipireddy and S. Kumar, Spatially-degraded adhesiv
anchors under material uncertainty, International Journal of Adhesion an
Adhesives, http://dx.doi.org/10.1016/j.ijjadhadh.2017.02.010

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/ijadhadh
http://dx.doi.org/10.1016/j.ijadhadh.2017.02.010
http://dx.doi.org/10.1016/j.ijadhadh.2017.02.010

Spatially-degraded adhesive anchors under material
uncertainty

R. Tipireddy?®, S. Kumar®*

@Pacific Northwest National Laboratory,
P.O. Boz 999, MSIN K7-90,
Richland, WA 99352, USA.

b Institute Center for Energy (iEnergy),
Department of Mechanical and Materials Engineering,
Masdar Institute of Science and Technology,

PO Bozx 54224, Abu Dhabi, UAE.

Abstract

The classic problem of stress transfer in a cylinder through shear to a
surrounding medium, is analyzed here in the context of pullout of an anchor
under material uncertainty. Assuming a log-normal distribution for the ran-
dom shear stiffness field of the adhesive, the stochastic differential equation
(SDE) is formulated for spatially-tailored/degraded adhesive anchors. The
stochastic shear stress distribution in the adhesive is presented for various
embedment lengths and adhesive thicknesses clearly demarcating the regime
over which failure would initiate. The stochastic variation of maximum shear
stress of the adhesive as a function of embedment length and adhesive thick-
ness is also presented. It is observed that the mean maximum shear stresses
in the degraded adhesive for both fixed and free embedded-end cases converge
and the influence of boundary condition at the embedded-end on shear stress
field disappears as the embedment length is increased. For the parameters
considered here, about 45% longer embedment length is required compared

to an intact bondline for shear-dominated load transfer, suggesting that the
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